Background and Objectives: Physician nutrition counseling has become increasingly important due to increases in child and adult obesity. However, medical student education on nutrition counseling, especially for low-income families, is insuWcient.
Introduction
Physician nutrition counseling is important for the prevention and treatment of obesity-related diseases. Unfortunately, current nutrition education in medical schools does not adequately prepare future physicians for this role. Despite the obesity epidemic, dedicated teaching time and student interest in nutrition has declined. In 2009 only 27% of medical schools met the National Academy of Science recommendations for a minimum of 25 hours of nutrition education, compared to 38% of schools in 2004. Many young doctors enter practice with no practical experience educating low-income families on health behavior. Experiential learning through community-based projects provides a novel approach to teaching through transformative experiences outside of a traditional medical school curriculum. One such program we studied was Eat Healthy, Stay Active! (EHSA).
EHSA was designed at the HealthCare Institute at the University of California-Los Angeles in 2008 as a multilevel obesity prevention program that includes Head Start children, parents, and staff. EHSA was piloted in the MidMissouri area via the Central Missouri Community Action Council (CMCA) and Head Start in several central Missouri counties in 2012. In 2013, EHSA began to include ^rst and second-year medical students who volunteered to participate as instructors and family coaches in the extracurricular program at the University of Missouri. The multilevel approach of EHSA includes curriculum in the classrooms to teach basic healthy nutrition and activities to Head Start children and programs for Head Start staff to achieve healthy weights. Parents receive educational sessions, some of which were led by medical students, to teach budget-conscious healthy weight practices for their families. Before the program begins in the community, medical students also receive training about the cultural implications of poverty, nutrition in the low-income populations, and health literacy. Medical students were also paired with families and encouraged to do home and Head Start site visits to increase interaction-based experiential learning opportunities with families and students. They provided personalized counseling with families regarding nutrition and exercise (see Table 1 for a description of EHSA student activities). We evaluated the role of this community-based experiential learning program to teach nutrition counseling skills to medical students working with low-income families.
Methods
We surveyed medical students who participated in EHSA and conducted a student focus group composed of a subgroup of volunteers. Because EHSA is designed to help Head Start staff and families improve their lifestyle habits, it is both an obesity prevention program for those who aren't obese, and a treatment program for those who are. Focus group participants provided informed consent and received compensation of $20 cash. The principal author (ASW) and a coauthor (PMP) moderated the 60-minute session using a semistructured script; a third author (RJK) observed. To try to reduce risk of bias, none of the focus group facilitators were EHSA faculty. All students who participated in EHSA were asked to complete either an online or paper survey, consisting of nine questions (Table 2 ; an EHSA medical student emailed survey). We compared the results from surveys using a paired t-test of binomial proportions.
We asked the focus group participants their overall views on nutrition education and experiences with EHSA. The focus group session was audio recorded and then transcribed by a qualitative transcriptionist. Using Dedoose qualitative software, the resulting transcript was analyzed independently by authors ASW, PMP, and RJK using thematic analysis. Quantitative data were analyzed using descriptive statistics, and chi-square test. The University of Missouri Health Sciences Institutional Review Board approved this project.
Results
A total of 13 students participated in EHSA in academic year 2013-2014, and 22 students in academic year 2014-2015. Between both groups, 20 completed the survey (63% response rate) and ^ve of these students participated in a focus group in August of 2015. The focus group included ^ve medical students aged 20 to 30. Four participants were female and one was male. At the time of the focus group, one participant was in the fourth year of medical school, one in the second year, and the rest were third-year students.
Results showed that most students participated in EHSA because they wanted to learn about childhood obesity or work with low-income families (80% and 90% respectively). Only 30% reported participating to learn about nutrition. Most students rated their overall experience with EHSA as positive with an average of 7 on a 10-point scale (1=poor experience, 10=very positive experience), and 70% reported that they were likely to recommend EHSA to other students. After participation in EHSA, 85% of students felt con^dent communicating about nutrition to their patients (7 or greater on a 10-point scale, with 1 being not con^dent at all and 10 being very con^dent; Table 2 ). Con^dence in discussing childhood obesity (7 or greater on the same 10-point scale) also signi^cantly increased from 5% before participating in EHSA to 85% after (P<0.0001). Because students were only surveyed once after EHSA, they were asked to consider their con^dence before and after EHSA.
Several themes were identi^ed from the transcript of the focus group, including: (1) students felt that nutrition and behavior counseling education in medical school was not suWcient; (2) EHSA helped alleviate these de^cits, (3) students' experiences with low-income families helped them understand the struggles and communicate more effectively with these families, and (4) they preferred experiential learning projects such as EHSA to traditional teaching methods (Table 3) .
Discussion
Participation in EHSA provided a positive educational experience in several domains. Students reported that after participating in EHSA they were more con^dent in communicating with parents about nutrition (Theme 2), and there was an 80% increase in con^dence about communicating about obesity to patients after EHSA compared to before.
EHSA also helped students build empathy toward low-income families by sharing their lived experiences (Theme 3) and helping them communicate with low-income families (Theme 4). Through their interactions at the classes and home visits, students began to understand the barriers of low-income families preventing them from following healthier lifestyles.
There was general agreement among the focus group students that nutrition education in medical school curriculum is inadequate (Theme 1). This was consistent with the dearth of medical school nutrition education reported in the literature nationally. Current nutrition education at the University of Missouri, School of Medicine includes about 2 hours of nutrition lectures and various topics integrated into the problem-based learning curriculum. Interactive, experiential learning projects such as EHSA can help. Students reported applying practical skills of discussing weight and nutrition through EHSA.
Although students in our study expressed a preference for experiential learning (Theme 5), it is our experience that formalized experiential learning opportunities such as EHSA in preclinical years are rare in traditional medical school curriculum. Medical school is a time for signi^cant personal growth. Beyond growth in knowledge, students also develop core values and beliefs. In addition to choosing a specialty, students make important decisions regarding the patient population they want to serve and how they will practice. By providing students with transformative experiences through EHSA, students in our study formed a more favorable view of low-income families (Theme 3). Experiential learning has previously proven bene^cial in improving medical student's knowledge and changing their attitudes toward low-income patients.
Limitations of our study include being conducted at a single institution with a limited number of medical students in one focus group. The results from this study could be inluenced greatly by small sample size. Additionally, results could be inluenced by selection bias because participation in EHSA and in the survey and focus groups was voluntary. Finally, the validity of our study would improve if we had surveyed students before and after EHSA, rather than asking them to recall their con^dence in communication skills retrospectively. Next steps include studying EHSA at other medical schools. More research is needed to understand if students who participate in experiential learning programs like EHSA learn, retain, and apply nutrition education over time. Further research is also needed to understand how to optimize experiential learning programs for behavior change counseling for medical students. 
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